Synergistic Effect of Dazomet Soil Fumigation and Clonostachys rosea Against Cucumber Fusarium Wilt.
Soil fumigation and biological control are two control measures frequently used against soilborne diseases. In this study, the chemical fumigant dazomet was applied in combination with the biocontrol agent (BCA) Clonostachys rosea 67-1 to combat cucumber wilt caused by Fusarium oxysporum f. sp. cucumerinum KW2-1. When the mycoparasite C. rosea 67-1 was applied after dazomet fumigation, disease control reached 100%, compared with 88.1 and 69.8% for dazomet and 67-1 agent, respectively, applied alone, indicating a synergistic effect of dazomet and C. rosea in combating cucumber Fusarium wilt based on analysis of Bliss Independence. To understand the synergistic mechanism, the effects of chemical fumigation on the colonization potential and activity of F. oxysporum f. sp. cucumerinum, and the interaction between the BCA and the pathogen were investigated. The results showed that growth of the pathogen decreased with increasing dazomet concentration subsequent to fumigation. When exposed to dazomet at 100 ppm, the fungal sporulation rate decreased by 94.4%. Severe damage was observed in fumigated isolates using scanning electron microscopy. In the greenhouse, disease incidence of cucumber caused by fumigated F. oxysporum f. sp. cucumerinum significantly decreased. Whereas germination of C. rosea 67-1 spores increased by >sixfold in fumigated soil, and its ability to parasitize fumigated F. oxysporum f. sp. cucumerinum significantly increased (P = 0.014).